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. , –\rightarrow ,
.*
$R$ . Connes[5], Loday-Quillen [13] $R$- $A$
Hochschild ( Hochschild $HH_{*}(A)$
) , $HC_{*}(A)$ ( $HC^{*}(A)$ ) .
ffi \pi
. , Jones[10]([7], [8] ), Goodwillie[9]
$R$ $D\mathcal{G}A/R$ $R[u]$ - ($u$
2) $R[u]- \mathcal{M}$
$HC_{*}$ : $D\mathcal{G}A/Rarrow R[u]-$A$\{$
. $t$
$F$(U, $X$ ) $U$ $X$ $\langle$ . $\mathrm{T}$
, $\mathbb{T}$ $F(\mathrm{T}, X)$ $f\cdot t(s)=f$ (ts), $f\in F(\mathrm{T}, X)$ , $s,$ $t\in \mathrm{T}$
. Jones
.\ddagger
Theorem 1.1. [10] $X$ , $C^{*}(X;R)$ $X$
, $H^{*}(B\mathbb{T};R)=R[u]$ - $HC_{*}(C^{*}(X;R))$
$H^{*}(E\prime \mathrm{r}\cross_{\mathrm{T}}F(\mathrm{T},X)$ ; $R$) .
$f$
$H^{*}$ ( $E_{\mathrm{T}}$ xy $F(\mathrm{T},$ $X$ ); $R$)
$\sigma$) $R[u]$ - Borel $E\text{ }\cross\tau F(\mathrm{T}, X)parrow B$T $p$
.
$R$ $\mathbb{Q}$ , $D\mathcal{G}A/\mathbb{Q}$ ( DGA) $\langle$
$D\mathcal{G}\mathrm{C}A$ . ,
$D\mathcal{G}F\mathrm{C}A$ $\mathbb{Q}[u]$- $D\mathcal{G}\mathbb{Q}[u]- A$
, Burgelea, Vigu\’e-Poirrier .
Theorem 1.2. [4] $\mathbb{Q}[u]$ - $\mathbb{Q}[u]- A$ Q[u]-
$\mathbb{Q}[u]- D\mathcal{G}A$
$\text{ }\backslash$ $H$ : $\mathbb{Q}[u]- D\mathcal{G}Aarrow \mathbb{Q}[u]- A$ . $\mathcal{E}$ : $D\mathcal{G}F\mathrm{C}Aarrow \mathbb{Q}[u]- D\mathcal{G}A$
, $DGA(A, d)$ $H\mathrm{o}\mathcal{E}(\wedge V, d)\cong HC_{*}(A, d)$ .
$(\wedge V, d)$ $(A, d)$ .
1 , [12]
.
$\uparrow \mathrm{J}\mathrm{o}\mathrm{n}\mathrm{e}\mathrm{s}[10]$ (Loday-Quillen ),
negative cyclic homology .




$X$ DGA $A_{PL}(X)$ ( $[1][6]$ )
$(\Lambda V, d)arrow A_{PL}(X)$ (X ) . Burgelea, Vigu\’e-Poirrier
$\mathcal{E}$ DGA, $\mathcal{E}(\Lambda V, d)$ $E\mathbb{T}\cross$ $F($T, $X)$
.
Theorem 1.3. [16] $X$ . $(\Lambda V, d)$ $X$ .
(quasi-isomorphism) Q[u]-
$\varphi$ : $\mathcal{E}(\Lambda V, d)arrow A_{PL}(E\mathrm{T}\cross_{\mathrm{T}}F(\mathbb{T}, X))$
. $H$ (\mbox{\boldmath $\varphi$}): $H\circ \mathcal{E}(\Lambda V, d)arrow H^{*}(E\mathbb{T}\cross \mathrm{T}F(\mathrm{T}, X))$ ; $\mathbb{Q}$)
$\mathbb{Q}[u]$ - , Q[u]-
$HC_{*}(A_{PL}(X))\cong HC_{*}(\Lambda V, d))\cong H\mathrm{o}\mathcal{E}(\Lambda V, d)\cong H^{*}(E\mathbb{T}\mathrm{x}_{\mathrm{T}}F(\mathrm{T}, X)$ ; $\mathbb{Q}$)
,
, $\mathcal{E}$ . $V$ ,
$s^{-1}V$ $(s^{-1}V)^{i}=V^{i+1}$ , $V\oplus s^{-1}V$
$\Lambda(V\oplus s^{-1}V)$ , -1 derivation $\beta$ $\beta(s^{-1}v)=0,$ $\beta(v)=s^{-1}v$ ,
$V$ $v$ $s^{-1}V$ $s^{-1}v$ . $\Lambda(V\oplus s^{-1}V)$
|v $=d,$ $\beta\partial+\partial\beta=0$ , DGA, $\mathrm{C}(\Lambda V, d)=(\Lambda(V\oplus s^{-1}V), \partial)$
.\S Theorem 1.2 $\mathcal{E}$ :
$\mathcal{E}(\wedge \mathrm{I}^{\prime’}, d)=$ ($.\Lambda(V\oplus s^{-1}\mathrm{b}^{r})\otimes \mathbb{Q}[u]$, $’\iota\iota\beta$ ).
$\mathcal{E}(\wedge V, d)$ , $\mathrm{C}(\Lambda V, d)$ $\mathbb{Q}[u]$
, $\beta$ 2 $u$
. Theoren .3 , , Borel
$E\mathbb{T}\cross,\mathrm{r}F(\mathbb{T}, X)$ .
( Section
2 ). $\mathcal{E}$ , , ,
, .
. , l.. DGA $(A, d)$
, $\eta$ ( $\Lambda V,$ $d$V) $X=|(\Lambda V, d_{V})|$
. $F(\mathrm{T}^{l}, X)$ , .
$(\Lambda Z, \delta)$ , Brown-Szczarba[2][3]
. $H(\Lambda Z, \delta)$ $l$ Hochschild
, $HH_{*}^{\{l\}}$ $(A, d)$ . $\Lambda Z$ $\mathbb{Q}[u]$
. derivation $\beta$ ‘ ” $\delta$
. $||$ $HC_{*}^{\{l\}}(A, d)$
. $l=1$ , $HC_{*}^{\{1\}}(A, d)=HC_{*}(A, d)$ ,
.
, Theorem 1.2 ,
. , .
5 DGA ($\wedge V,$ $d$v) $X$ $LX=F$(T, $X$)
([17]).
$7\mathrm{D}\mathrm{G}\mathrm{A}$ (A, $d$) $A^{0}=\mathbb{Q},$ $A^{i}=0(i<0)$ $H^{i}$ (A, $d$) $=0(0<\prime i\leq l)$ DGA
l- .
$||$ , $\delta$ ,
(Proposition 2.2 ).
40
Theorem 1.4. [11, Theorem 1.2] $X$ $l$ - , $i$
$\dim\pi_{i}(X)\otimes \mathbb{Q}<\infty$ , $\mathrm{T}$ $F(\mathbb{T}^{l}, X)$
$(f\cdot a)(t_{1}, \ldots, t_{l})=f(at_{1}, \ldots, at_{l}),$ $f\in F$(Tl, $X$ ), $a\in \mathrm{T},$ (t1, ..., $t_{l}$ ) $\in \mathbb{T}^{l}$ .
, Q[u]-
$HC_{*}^{\{l\}}(A_{PL}(X))\cong H^{*}(E_{\mathrm{T}}\mathrm{x}_{\mathrm{T}}F(\mathrm{T}^{l}, X);\mathbb{Q})$
. $H^{*}(.E_{\mathrm{T}}\cross_{7}F(\mathrm{T}^{l}, X,\cdot\rangle;\mathbb{Q})\mu_{-\wedge}$ Q -
Borel $F$( $\mathrm{T}^{l}$ , X)\rightarrow E $\mathrm{x}_{\mathrm{T}}F(\mathrm{T}^{l}, X)parrow B$T $p$
.
Theorem 1.2 , $l$
. ,
derivation $\beta$ , $F(\mathbb{T}^{l}, X)$




Theorem 1.5. [11, Theorem 1.3] $l\geq 2$ $H^{*}(A, d)\neq \mathbb{Q}$
$l$ - $DGA$ (A, $d$) , $\{$eh.mHCi{l}(A, $d)\}_{i\geq 0}$ $\{\dim HH_{i}^{\{l\}}(A, d).\}_{i}$ \geq 0
.
$l=1$ $\{\dim HC_{i}(A, d)\}_{i>0}$ $H^{*}(A, d)$
2 ([16, Corollary 2]). Hochschild
, $\{\dim HH_{i}(A, d)\}_{i>0}$ ([17]). $\llcorner$
Theorem 1.5




Theorem 1.5 $HC_{*}^{\{l\}}arrow HC_{*-1}^{\{l+[perp]\}}$






DGA $(A, d_{A})=$ ( $\wedge V,$ $d$A) DGA $(B, d_{B})$ . $B_{q}=\mathrm{H}\mathrm{o}\mathrm{m}(B^{-q}, \mathbb{Q})$
$(q\leq 0)$ , $(B_{*}, d_{B*})$ $B$ $D$ , $d$, $d_{B*}$
. $I$ $\mathbb{Q}[\wedge V\otimes B_{*}]$ $1\otimes 1-1$
$**\mathrm{B}\mathrm{r}\mathrm{o}\mathrm{w}\mathrm{l}.1- \mathrm{S}\mathrm{z}\mathrm{c}\mathrm{z}\mathrm{a}\mathrm{r}\mathrm{b}\mathrm{a}[2]$ Lannes’ division functor ,
. $F$(X, $Y$ ) $\mathrm{x}Xarrow Y$ Brown-






$a_{1}$ , a2 $\in\Lambda V,$ $\beta$ \in $B_{*},$ $D(\beta)=$ \Sigma i $\beta_{i}’\otimes$ \beta :’ . $\mathbb{Q}[\wedge V\otimes B_{*}.]$
$d:=d_{A}\otimes 1\pm 1\otimes d_{B*}$ DGA . .
Theorem 2.1. [2, Theorems 3.3, 3.5] (i) $(d_{A}\otimes 1\pm 1\otimes d_{B*})(I)\subset I$ .
(ii)
$\rho:\mathbb{Q}[V\otimes B_{*}]arrow \mathbb{Q}[\wedge V\otimes B_{*}]arrow \mathbb{Q}[\wedge V\otimes B_{*}]/I$
.
‘. , $d$ $\mathbb{Q}[\wedge V\otimes B_{*}]/I$ d- , $\mathbb{Q}[V\otimes B_{*}]$
$\delta=\rho^{-1}\overline{d}\rho$ .
$d_{B}\equiv 0$ DGA, $B=\wedge$ ( $t_{1},$ $\ldots,$ $t$ l) ,
H $|t_{i}|=1$ . $B$ $\{t_{1}^{\epsilon_{1}}|..t?\}$ ,
$\{(t_{1}^{\epsilon_{1}}\cdots t_{l}^{\epsilon_{l}})_{*}\}$ , $A$ $v$ $d_{A}(v)=v_{1}\cdots$ v
, $\mathbb{Q}[\mathrm{V}^{7}\otimes_{\vee}B*]$ $\delta$
:
$\delta(v\otimes (t_{1}^{\epsilon_{1}} . ..t_{l}^{\epsilon_{\iota}})_{*})$ $=$ $\sum_{J}(-1)^{\epsilon(J)}v_{1}\cdots v_{m}\cdot T_{J_{1}*}\otimes\cdots$ \otimes TJm
$=$ $\sum_{J}(-1)^{\epsilon(J)+\epsilon(v_{1\ldots\circ},\mathrm{v}_{\mathrm{m}}.T_{J_{1^{*}}},\ldots,T_{J_{m}})}‘ v_{1}\otimes T_{J_{1}1}\cdot$ .vm\otimes TJm ’
$D^{(m-1)}$ { , $D^{(m-1)}.((t_{1}^{\epsilon_{1}} \cdots t_{l}^{e_{l}}.)_{*})=\sum_{J}(-1)^{\epsilon(J)}T_{J_{1}*}\otimes\cdots\otimes T_{J_{m^{*}}}$,
$\epsilon(v_{1}, \ldots,\prime v_{m}, T_{J_{1^{*}}}, \ldots, T_{J_{m^{*}}})$ $(\wedge V)\otimes B$
$(-1)^{\epsilon(v_{1},..,v_{m},T_{J_{1},..\prime}T_{J_{)l}},)}v_{1}T_{J_{1}}$ . . . $v_{m}T_{J_{m}}=v_{1}$ . .. $v_{m}$T $J_{1}$ } $..T_{J_{m}}$
. $\delta$ $(\mathrm{C}^{\{l\}}(\wedge V), \delta_{l})=$
$(\mathbb{Q}[V\otimes B_{*}], \delta)$ , $(\Lambda V, d)$ Hochschild
. $HH_{*}^{\{l\}}(\wedge V, d.)$ .
1 , ( $\mathrm{C}^{\{l\}}(\wedge V)$ , \mbox{\boldmath $\delta$} -1 deriva-
tion $\beta:\mathbb{Q}[V\otimes B_{*}]arrow \mathbb{Q}[V\otimes H_{*}]$ . $\beta$ :
$\beta(v\otimes(t\epsilon_{1}1^{\cdot}.. t_{l}^{\epsilon_{l}})_{*})$ $= \sum_{k^{\mathrm{t}}}(-1)^{|v|+\epsilon_{1}+\cdots+\epsilon_{k-1}}v\otimes(t7^{1}\supset\cdot . t_{k}^{\epsilon_{h^{\wedge}}+1}. \cdot.. t_{l}^{\epsilon_{l}})_{*}$ .
, .
Proposition 2.2. $\beta^{2}=0$ $\delta\beta+\beta\delta=0$ .
( $\mathrm{C}^{\{l\}}(\Lambda V)$ , \mbox{\boldmath $\delta$} , $\mathbb{Q}[u]$-DGA
$(\mathcal{E}^{\{l\}}(\wedge V),D_{l})=(\mathrm{C}^{\{l\}}(\wedge V)\otimes \mathbb{Q}_{\lfloor}^{\lceil}u], \delta+u\beta)$
. $(\Lambda V, d)$
, $HC_{*}^{\{l\}}(\wedge V, d)$ . Q[u]-
($\mathcal{E}^{\{l\}}(\Lambda V)$ , D .
DGA(A, $d$) 2 $m_{V}$ : (\Lambda V, $d$) $arrow(A, d)$ $mw$ : (\wedge W, $d$) $arrow(A, d)$
. $x\in HC_{*}^{\{l\}}$ $(\Lambda V, d)$ $y\in HC_{*}^{\{l\}}(\wedge W, d)$ $\varphi vw$ :
42
$(\Lambda V, d)arrow(\Lambda W, d)$
$(A, d)$
$7n”\nearrow r’\nearrow$ $\nwarrow^{m_{lV}}$
$(.\wedge V, d)(\Lambda W, d)\overline{\varphi_{VlV}}$
, $H(\mathcal{E}(\varphi_{VW}))(x)=y$ , $\prime x\sim y$
. \mbox{\boldmath $\varphi$}’
$\sim$ .
DGA(A, $d$) $l$ $HC_{*}^{\{l\}}(A, d)$ :
$HC_{*}^{\{l\}}(A, d):=$ $\prod$ $HC_{*}^{\{l\}}(\Lambda V, d)/\sim$
$\lambda 4A\ni mV:(\wedge V,d)arrow$ (A,d)
$\mathcal{M}_{A}$ $(A, d)$ .




$\eta_{m_{V}}$ : $HC_{*}^{\{l\}}(\wedge V, d)arrow HC_{*}^{\{l\}}(A, d)$
. $HC_{*}^{\{l\}}$ $(A, d)$ $\mathbb{Q}[u]$ - $\eta_{m_{V}}$ .
$m_{W}$ : (\wedge W, $d$) $arrow(A, d)$ , $\varphi vw$
,
$\prime^{\eta_{m_{V}}}\sim^{\eta_{m_{W}}}HC_{*}^{\{l\}}(A, d)$
$HC_{*}^{\{l\}}(\wedge V, d)\overline{H(^{c}.(\varphi_{VW}))}HC_{*}^{\{l\}}(\Lambda W, d)$.
. $HC_{*}^{\{l\}}$. $(A, d)$ Q[u]-
. DGA Hochschild , –




Lemma 2.3. $\varphi_{0},$ $\varphi_{1}$ : (\wedge V, $d$) $arrow$ (\wedge W, $d$) $DGA$ ’s $DGA$
. $\varphi_{0}$ $\varphi_{1}$ , $H(\mathrm{C}(\varphi_{0}))=H(\mathrm{C}(\varphi_{1}))$ $H(\mathcal{E}(\varphi_{0}))=$
$H(\mathcal{E}(\varphi_{1}))$ .
DGA Q[u]-
$l\varphi$ :(A, $d_{A}$ ) $arrow$ ( $B,$ $d$B) $\mathrm{D}\mathrm{G}\mathrm{A}$ $\overline{\varphi}_{i}$ : $(\wedge V_{i}, d_{i})arrow(\Lambda W_{i}, d:)(i=1,2)$
$\varphi$ (2 ) . DGA $\varphi V_{1}V_{2}$ : $(\Lambda V_{1}, d1)$ $arrow\underline{\approx}(\Lambda V_{2}, d2)$
$\varphi w_{1}w_{2}$ : ( $\wedge W_{1},$ $d\mathrm{D}arrow\underline{\simeq}$ (\wedge W2, $d\emptyset$ $\zeta\varphi V_{1}V_{2}\sim\varphi_{W_{1}W_{2}}\overline{\varphi_{1}}$
, Lemma 2.3 $H(\mathcal{E}(\varphi w_{1}w_{2}))H(\mathcal{E}(\overline{\varphi_{1}}))=H(\mathcal{E}(\overline{\varphi_{2}}))H(\mathcal{E}(\varphi_{V_{1}V_{2}}))$
. $HC$ (\mbox{\boldmath $\varphi$}): $HC_{*}^{\{l\}}(A, d_{A})arrow HC_{*}^{\{l\}}$ ( $B,$ $d$B)
$x\in HC_{*}^{\{l\}}(\wedge V_{1}, d1)$ , $HC(\varphi)(x)=H(\mathcal{E}(\overline{\varphi_{1}}))(x)$ .
$HC$ (\mbox{\boldmath $\varphi$}) Q\models ]- .
43
Hochschfld , DGA $\varphi$ : (A, $d_{A}$ ) $arrow(B_{\backslash }drightarrow$
$HH$ (\mbox{\boldmath $\varphi$}): $HH_{*}^{\{l\}}.$ (A, $(l_{A})arrow HH_{*}^{\{l\}}$ ( $B,$ $d$B) .
DGA $D\mathcal{G}\mathrm{C}A,$ $\mathbb{Q}$- $A$
. $\mathbb{Q}[u]$ - $\mathbb{Q}[u]- A$ . Lemma 2.3
,
Theorem 2.4. , Hochschild
$HC_{*}^{\{l\}}$ : $D\mathcal{G}\mathrm{C}Aarrow \mathbb{Q}[u]- A,$ $HH_{*}^{\{l\}}$ : $D\mathcal{G}\mathrm{C}Aarrow A$ .
Remark 2.5. $HC_{*}^{\{1\}}=HC_{*}$ . , DGA(A, $d$)





$(\wedge V, d)$ DGA , .
$\mathrm{o}-\mathrm{C}_{*}^{\{l\}}(\wedge V)arrow \mathcal{E}_{*}^{\{l\}}(\wedge V)\pi$
$arrow i$
$\mathcal{E}_{*-2}^{\{l\}}(\wedge V)-0$
$i( \sum_{i\geq 0}w_{i}u^{i})=\sum_{i>0}w_{i}u^{i+1},7\Gamma(\sum_{i\geq 0}w_{i}u^{i})=w_{0}(w_{i}\in \mathrm{C}_{*}^{\{l\}}(\wedge V))$
. $\overline{\mathrm{C}}\mathrm{o}\mathrm{n}\mathrm{n}\mathrm{e}\mathrm{s}$
$\ldots\sim HC_{*}^{\{}9_{1}(\wedge V, d)\neq- B$ $HH*${J} $(\wedge V, d)\tilde{<^{\pi}}- HC_{*}^{\{l\}}(\wedge V, d)\sim HC_{*-2}^{\{l\}}(\wedge V, d)sarrow\cdots$
. $\cdot w\in \mathrm{C}_{*}^{\{l\}}(\wedge \mathrm{t}/)\vee$ $B([w])=[\beta w]$ .
Connes $B,\tilde{\pi}$ $S$ $\mathrm{D}\mathrm{G}\mathrm{A}’\mathrm{s}$ DGA
$(\Lambda V, d)$ DGA $(A, d)$ .
$B:HH_{*}^{\{l\}}arrow HC_{*-1}^{\{l\}},$ $\pi$-: $HC_{*}^{\{l\}}arrow HH_{*}^{\{l\}}$ $S:HC_{*-2}^{\{l\}}’arrow HC_{*}^{\{l\}}$
.
$HC_{*}^{\{l\}}arrow HC_{*-1}^{\{l+1\}}$ . , $B_{s}$ $\wedge(t_{1}, \ldots, t_{s})$ ,
-1 derivation $\tau$ : $\mathbb{Q}[\wedge V\otimes B_{l*}]arrow \mathbb{Q}[\wedge V\otimes B_{l+1*}]$ $a\otimes(t_{1}^{\epsilon_{1}}\cdots t_{l}^{\Leftarrow l}\vee$ $\in$
$\wedge V\otimes B_{l*}$ ,
$\tau(a\otimes(t_{1}^{\epsilon_{1}}1\cdot\cdot t_{l}^{\epsilon_{l}})_{*})=(-1)^{|a|+\epsilon_{1}+\cdots+\epsilon\downarrow a\otimes(t_{1}^{\epsilon_{1}}}\cdots t_{l}^{\epsilon}{}^{t}t_{l+1})_{*}$
. .
Lemma 3.1. (i) $(d\otimes, 1)\circ\tau=-\tau\circ(d\otimes 1)$ .
(ii) $\tau(I)\subset I_{f}$ $I$ Theorem 2.1 .
Lemma 3.1 derivation $\mathrm{C}(\tau)=\rho^{-1}\tau\rho$ : $\mathrm{C}_{i}^{\{l\}}(\wedge V)arrow \mathrm{C}_{i-1}^{\{l+1\}}(\wedge V)$ ,
$\mathrm{C}(\tau)\delta_{l}=-\delta_{l+1}\mathrm{C}$ (\mbox{\boldmath $\tau$}) $v\otimes(t_{1}^{\epsilon_{1}}, ..t_{l}^{\Leftarrow\iota})_{*}\in V\otimes B_{l*}$ ,
$\mathrm{C}(\tau)(v\otimes(t_{1}^{\epsilon_{1}}\cdots t_{l}^{\epsilon_{l}})_{*})=(-1)^{|v|+\epsilon_{1}+\cdots+\epsilon_{l}}v\otimes(t_{1}^{\epsilon_{1}}\cdots t_{l}^{\epsilon_{l}}t_{l+1})_{*}$ .
derivation $\mathcal{E}(\tau)$ : $\mathcal{E}_{i}^{\{l\}}(\wedge V)arrow \mathcal{E}_{i-1}^{\{l+1\}}(.\wedge V)$ $\mathcal{E}(\tau)|_{C^{\{\iota\}}(\Lambda V)}\dot{.}=\mathrm{C}(\tau),$ $\mathcal{E}(\tau)(u)=$
$0$ . $\beta \mathcal{E}(\tau)=-\mathcal{E}(\tau)\beta$ , $D_{l+1}\mathcal{E}(\tau)=$
$-\mathcal{E}(\tau)D_{l}$ . , $\mathrm{C}(\tau)$ $\mathcal{E}(\tau)$ , $\mathrm{C}(\tau),$ $\mathcal{E}(\tau)$




$\mathrm{o}-\mathrm{C}_{*}^{\{l\}}(\Lambda V)\mathcal{E}_{*}^{\{l\}}(\wedge V)\mathcal{E}_{*-2}^{\{l\}}(\wedge V)\underline{\pi}\underline{i}arrow 0$
$\downarrow C(\tau)$ $\downarrow \mathcal{E}(\tau)$ $\}C(\tau)$
$0-\mathrm{C}_{*}^{\{l+1\}}(\wedge V)\mathcal{E}_{*}^{\{l+1\}}(\Lambda V)\mathcal{E}_{*-2}^{\{l+1\}}.(\wedge 1\nearrow)\underline{\pi}\underline{i}arrow 0$
. :
$\tau_{HC}B=B\tau_{HH}$ , $\tau_{HH}\overline{\pi}=\overline{\pi}\tau_{HC}$ , $\tau_{HC}S=S\tau_{HC}$ .
4.
1 $HC_{*}^{\{l+1\}}(A, d)$ .
,
. $l$- DGA , $l$ (\geq 2)
. , DGA
, Hochschild
, Theorem 1.5 , Hochschild,
. $HC_{*}=HC_{*}^{\{1\}}arrow HC_{*-1}^{\{2\}}arrow|\cdot\cdotarrow HC_{*-l}^{\{l+1\}}$
.
,
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